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nowever, and note-taking or conventional data recording 
is somewhat inhibited, but no more so than in a 
reaular classroom. 
•SUpported by NSF Grant SPI 78-03802. 
G5 The "Heavy Air" Illusion: Fun with Archimedes' 
Prtnc1ple, C. W. WILSON III and R. D. BURGAN, Univ.~ 
Ai~. -- We recently conceived and built a simple ap-
PI us which delights some and perplexes others. It 
consists of a lab balance (scale) plus a nearby lab 
stand which supports some copper tubing. Pan A of the 
balance holds a large {4-liter) glass beaker, con-
taining water; this is balanced by metal weights placed 
9ft Pan B. One end of the copper tubing, to which a toy 
rubber balloon is attached, extends beneath the water 
surface of the large beaker (without, however, touch-
ing the beaker); to the other end of the copper tub-
ing is attached a rubber hose, through which air can 
be blown to inflate the submerged balloon. Initially, 
the sea 1 e is ba 1 anced with the ba 11 oon deflated. Then 
an excess 200 g weight is planed on Pan B. By blowing 
air into the balloon, the scale can again be balanced. 
The illusion is that 200 g of air has been added to 
the balloon by puffing a few breaths into it. The 
correct explanation involves Archimedes' Principle. 
Some students rightly conclude that the lab stand and 
copper tubing play a more crucial role than at first 
suspected. A demonstration will be given. 
06 A Pictorial Representation of Electric 
tentfal Develo ed Usin Batteries and Bulbs. 
• • F N, Un1v. o ron, -- Many stu ents have 
difficulty with the formal concept of electric poten-
tial difference. Even students with a BS or MS in 
p~sics often cannot predict relative bulb bright-
nesses in battery and bulb circuits because of this 
difficulty. A pictorial representation of electric 
potential has been developed for students intro-
duced to electricity via batteries and bulbs in an 
elementary physics course. The presentation will 
include: (1) justification for the model and (2) 
the model and examples of its use. 
C7 Reaction Time in Sports. DAVID F. GRIFFING, 31••1 Un1versity.--Whether an athlete is competitive may 
determined bY his reaction time, the time separating 
response from stimulus. Depending on the sport, a number 
of factors contribute to reaction time. Among others, 
factors such as anticipation and the methods employed to 
measure .the stimulus and response times will be discussed 
Applications in sprinting, swimming, ice hockey, golf, 
baseball, and drag racing are included. 
I SESSION 0: CONTRIBUTED PAPERS s.turday morning, 12 May 1979 Room 1106, Cushwa Hall at 8:00A.M. Richard A. Tilton, presiding 
Pol r Chain Microstructure of Pol vin lidene 
ride PVF b F NMR. C. W. LS an F. T. 
, v. o kron. -- Earlier (1965) high-resolution 
19F NMR studies of PVF2 by Wilson and Santee at 56 MHz 
interpreted polymer microstructure near "backwards", or 
ahead-to-head", monomer additions in terms of 5-carbon 
sequences along the polymer chains {equivalent to triads 
of monomer units). Recent studies at 282 MHz, parti-
cularly those utilizing FT techniques, have resolved 
n~.~~~erous new spectral _peaks in addition to the 4 (or 5) 
peaks identified previously by Wilson, et al. These 
have been facilitated by improved solvent systems at 
various sample temperatures. rn most cases, interpre-
tat1on is possible in terms of 9-carbon sequences (~­
tads of monomer units) although in a few special in-
stances 11- or 13-carbon sequences (hexads or hiptads) 
can be determined. The monomer sequences--assoc ated 
with each of these new peaks have been identified, and 
quantitative measurements of spectral intensities have 
been made. It now appears that all observed spectral 
peaks can be explained by various sequences of "nor-
mal" plus "backwards" monomer units in the PVF2 chains; 
there is no evidence of chain-branching from the 
282 MHz 19F NMR spectra. 
D2 Phenomenology of Self-Diffusion of Two-Co~onent 
Liguids Dissolved in Rubbers.* R. D. FERGUSON and • VON 
MEERWALL, Univ. of Akron. --We have measured the self-
diffusion of hexafluorobenzene and an n-paraffin (dode-
cane or hexatriacontane1 ) simultaneously dissolved in 
cis(poly)butadiene, using the steady and pulsed gradient 
spin-echo methods (1H and 19F NMR). We compare these 
measurements with single-component diffusion in rubber, 
and with binary liquid self-diffusion; we find that there 
are systematic deviations from pure free-volume models 
extended to include ternary systems. These deviations 
depend on the size of the diluent molecules relative to 
each other and to a polymer jumping segment, represen-
ting the perturbing effect of interspecies collision 
dynamics. 
*Su~ported in part by the Faculty Research Committee 
(UA) through grants RG 559 and RG 629. 
lR. 0. Ferguson and E. von Meerwall, Bull. Am. Phys. 
Soc. 24, 417 (1979), also ibid •• p. 531. 
D3 Induction Spectrometer Powder Patterns: Zeeman 
Nuclear Quadrupole Resonance. R. B. CREEL and S. S. 
DEMION, Univ. of Akron and H. R. BROOKER and D. E. Rio, 
Univ. of South Florida. -- Modified Bloch equations and 
solutions were derived for the combined nuclear quadru-
pole + Zeeman interaction. These solutions, an exten-
sion of the theory by Bloom, et a1. 1 , allow for complex 
matrix ele~ents which appear for-arbitrary orientations 
of magnetic field and coil arrangement with respect to· 
quadrupole axes. The solutions give the nuclear mag-
netization as a function of time for a particular tran-
sition. The theory was applied to derive induction 
spectrometer powder patterns for I = 3/2, with finite 
asymmetry. parameter, treating the magnetic interaction 
as a perturbation on the quadrupole interaction. 
1M. Bloom, E. L. Hahn and B. Herzog, Phys. Rev. 97, 
1699 (1955). -
04 X-ray Diffraction Study of the Skewed Cybotactic 
Nemat ic Phase of Bis-(4 1-n-Octyloxybenzai)-2-Chloro-1,4-
Phenylenediamine. * VIJAY M. SETHNA, ADRIAAN DE VRIES AND 
N. SPIELBERG, Kent State U.--A cybotactic nematic phase. 
is defined as a nematic phase wherein a large part of the 
molecules are arranged in groups and in each group the 
centers of the molecules lie in a fairly wei I defined 
plane. 1 ' 2 In a skewed cybotactic nematic these molecules 
are tilted with respect to the smectic planes. Mono do-
mains of these phases can be obtained by application of a 
strong magnetic field. By x-ray diffraction techniques 
we can determine the ti It angle and the smectic layer 
thickness independently of each other. We have made a 
study of the skewed cybotactic nematic phase of bis-<4'-
n-octyloxybenzal )-2-chloro-1,4-phenylenediamine ~a 
function of temperature. Our results are compared with 
the zig-zag model 3 and the diffuse cone model.~ We have 
also determined the order parameter <P2(cos6)) within 
the cybotactic groups as a function of temperature. 
*Supported by NSF Grant DMR-76-21364. 
1De Vries, A., Mol. Cryst. Liq. Cryst. 10, 219 (1970). 
2Stewart, G.W. and Morrow, R.M., Phys. Rev. 30, 232 (1927). 
3Bartolino, R., Doucet, J., and Durand, G., Ann. Phys. 
3, 389 (1978). 
~De Vries, A., accepted for publication, J. Chern. Phys. 
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DS Electronic Structure Calculation of 
Icosahedral Bt 2 • R. P. WAGNER* and G. BAMBAKI-
DIS*, Wright State Univ~sitl.--The electronic 
structure and total energy o a cluster of B12 
atomshaving icosahedral symmetry has been cal-
culated using the Johnson-Slater Xa-SCF method. 
The variation of total energy with B-B distance 
was used to determine the equilibrium bond dis-
tance. The energy gap between occupied and 
excited states was found and compared to exper-
imental values of the optical band gap in solid 
boron. Comparison is also made to the early 
molecular-orbital calculations of Longuet-
Higgins and Roberts for this cluster. 
*Supported by NASA-Lewis Research Center under 
grant NSG 3240. 
D6 A Modified Classical Vortex. JAMES R. CLOW, 
Miami Univers1ty - ~ A d1scuss1on of a simple vortex 
rnOdle~presented. Such a model applied to super-
fluid helium leads to an unusual result: zero net 
circulation; with non-zero curl, and quantized energy 
and angular momentum. A short discussion is presented 
concerning whether the model is a physical one. 
TDPAC as a Technique for Evaluation of Crystal 
ualit for Ferroma netic Com ounds. JOSEPH W. NHJKIRK 
and GLENN M. JULIAN, Miami U. Ohio , S. JHA*, U. of Cin-
cinnati, JAMES W. BLUE and DAVID C. LIU, NASA-Lewis Re-
~Center. -- Time Differential Perturbed Angular 
Correlation (TDPAC) can be used to measure the hyperfine 
magnetic field (hmf) at the site of a radioactive probe 
nucleus which emits gatmla rays ~1 and~ 2 in cascade. The 
hmf at each site in a ferromagnetic compound is deter-
mined by the crystal structure; imperfection produces a 
distribution of hmf values. The more perfect the crystal, 
therefore, the more unique the precession frequency of 
TDPAC probe nuclei in the crystal. Because of the pene-
trating power of the 1 rays, this technique of evaluating 
crystal quality may be used where more conventional tech-
niques are not usable, ~deep in thick single crys-
tals. This technique is illustrated with Heusler alloy 
Co2MnSn (Tc= 830°K); the constituent elements can give 
numerous ferromagnetic impurities. The hmf at Cd-111 
probe at Sn site is measured as 175 ~ 6 kG at 293°K and 
183 + 3 kG at 77°K. For comparison, x-ray powder dif-
fraction spectra are correlated with TDPAC spectra, and 
with MBssbauer spectra, which gave hmf of 114 ~ 5 kG at 
Sn-119 in Co2MnSn absorber at 293°K. 
*Supported by NASA Grant NSG 3091. 
DB Measurements of Coefficients of Therma: 
Expansion for High Temperature Polymers •. F. L. 
Bouquet, W. A. Edmiston and W. M. Rowe••, Jet 
Propulsion Laboratory, C.I.T., Basadena, CA 
91103. Measurements of the thermal coefficient 
of expansion have be~n measure~ over a large te 
perature range, -200 C to +200 C, for five hiO?;t 
temperature, thin film polymers. The material~ 
tested were (a) fiberglass (b) Tedlar (c) Kaptc 
F (d) Kapton H and (e) Teflon. In addition, tt 
mechanical properties of elastic moduli, Pois-
son's ratio, and the stress-strain behavior up 
to failure were measured. These data are direc 
ted toward prediction of failures for solar eel 
array! for both space and terrestrial applica-
tions • 
•work supported by NASA 
••submi tted by F. L. Bouquet 
1M.A. Salama and F.L. Bouquet, "On the Thermoel 
astic Analysis of Solar Cell Arrays and Related 
Material Properties," JPL TM 33-753 (1976) 
D9 Thickness Measurements of Ultra-thin 
Films•, F. L. Bouquet and W. F. Carro11••,~et 
PrOPUlsion Laborator1, C.I.T., Pasadena, CA 91 
Measurements have been performed on ultra-thin 
high-temperature polymeric films for use in 
space. Thicknesses were monitored on labora-
tory samples as well as production rolls, for 
both metallized and uncoated films. Polymer 
thicknesses from 0.05 mil (l.27p) to 0.3 mil 
(7.62p) were measured by various techniques. 
The film variations for the different methods 
will be presented. 
•Research supported b_y NASA 
••submitted by F. L. Bouquet 
I 
SESSION E: CONTRIBUTED PAPERS 
Saturday morning, 12 May 1979 
Room 1104, Cushwa Hall at 9:00A.M. 
William E. Wells, presiding 
El A New Look at A1, B, Q1 
and~~~system. S. 
ONEDA, University of Maryland, and J. S. RNO, University 
of Cincinnati.--In this paper we study the asymptotic 
SU(3) and the chiral SU(3) x SU(3) charge algebras to 
answer the following questions: (i) Can one predict 
mass relations for the A, B, Q
1
. and Q2? (ii) Can one derive the Q -Q mixing lngle in terms of observable 
masses? (iii) ~an one explain the observed decoupling 
of Q from the K*n mode and of Q
2 
from the pK and wK 
mode~? (iv) What is implied for the parameters of 
elusive A
1 
resonance from the data of the Q
1
-o2 system? 
Our predictions are in good agreement with experiments. 
I 
SESSION F: CONTRIBUTED PAPERS 
Saturday morning, 12 May 1979 
Room 1107, Cushwa Hall at 9:00A.M. 
Ronald G. Tabak, presiding 
Fl Construction of a Thermal Density Matrix For a 
Scalar Field Near the Big Bang. B.K. BERGER, Oakland 
U.*--Although procedures for constructing complete sets 
;f states for a quantized scalar field in a classical 
background universe are well-known, a reasonable choice 
for the actual state of the field near the cosmological 
singularity remains arbitrary. Here Hawking's Rando-
rri~ity Principle is used to construct a plausible initial 
density matrix for the field. It is first shown that a 
coherent state representation most closely follows the 
classical behavior near the singularity. For each mode 
of the field, the coherent state is characterized by a 
complex number X which may take any value. The choice 
of initial conditions thus reduces to a selection of 
preferred X's. (X= 0 is the vacuum state.) An igno-
rance of actual conditions near the singularity is 
reflected then by choosing for each mode a random dis-
tribution in X to yield a thermal density matrix rather 
than a pure state. 
*Supported by an Oakland University Faculty Research 
Fellowship. 
F2 Derivation of the Velocity-Dependent Mass 
Formula for a Particle. DAVID S. MOROI, Kent State 
University--Jackson! gives a derivation of the well-known 
velocity-dependent mass formula for two colliding, 
identical particles for the special case in which the 
angle 6' between the directions of the velocities of the 
particles in the center-of-mass system before and after 
collision is very small. He uses the laws of 
conservation of energy and momentum and the Lorentz 
transformation properties of the four momentum in his 
derivation. With the help of the same conservation 
laws, the Lorentz transformation properties of the four 
momentum and the relationships between various Lorentz 
contraction factors (y's) which involve 6', we have 
derived the same velocit~ dependent mass formula, 
m(v) = m(0)/[1- (v/c) 2 )~ for any angle 6'. 
lJ.D. Jackson, Classical Electrodynamics, 2nd Ed., 
(John Wiley & Sons, Inc., New York, 1975), p. 525. 
F3 Photograph and Visual Observations of the 
Feb. 26, 1979 Total Solar Eclipse. W. STEVE COLLIER, 
DAWN HOOD, JAMES W . . SEUBERT, MARVIN 0. KEMPLE, and 
F. W. KLEINHANS, Indiana Univ.-Purdue Univ. at Indiana-
polis.--Results of the IUPUI Eclipse Expedition to 
Arborg, Manitoba will be presented. Photographically 
excellent color shots were obtained using 200-1200 mm 
focal length lens and ASA 64-400 films. Extensive 
prominence detail, polar plumes, and a large coronal 
loop are visible. Using a Nikon RIO at 70 mm f.l. with 
Kodachrome 40, polarization of the corona was demon-
strated and the second diamond ring captured. Visually, 
prominences and coro_nal detail were of course detected, 
but the shadow cone and shadow bands were not seen. 
800 
